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Abstract

Lactic acidosis is common and most often associated with disturbed 
acid-base balance. Rarely, it can be a life-threatening medication side 
effect. Hence, determining the etiology of lactic acidosis early in pa-
tients is paramount in choosing the correct therapeutic intervention. 
Although lactic acidosis as an adverse drug reaction of linezolid is 
a well-recognized and documented clinical entity, the occurrence of 
such mimicking an acute intracranial bleed has not been reported to 
our knowledge. The following case is presented as an example of 
such an occurrence. A 67-year-old woman presented to the emergen-
cy department for lethargy, nausea and syncope. The head CT did not 
demonstrate any bleeding or mass effect, but lab results were signifi-
cant for elevated lactic acid. The patient recently underwent left total 
hip replacement surgery, which was complicated by a methicillin-
resistant Staphylococcus aureus (MRSA) infection. She received 6 
weeks of oral linezolid therapy. And upon learning that key part of 
her history, the linezolid was discontinued. Her lactic acid rapidly 
normalized and she was discharged home. Several publications dem-
onstrate that linezolid induces lactic acidosis by disrupting crucial 
mitochondrial functions. It is essential that clinicians are aware that 
linezolid can cause lactic acidosis. And, the important reminder is 
that adverse drug reactions can often mimic common diseases. If it 
is not recognized early, ominous clinical consequences may occur. In 
conclusion, linezolid should be suspected and included in the differ-
ential diagnosis if lactic acidosis exists with an uncommon clinical 
picture.
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Introduction

Lactic acidosis is common and most often associated with dis-
turbed acid-base balance. Determining the etiology of lactic 
acidosis early in patients is paramount in choosing the correct 
therapeutic intervention [1, 2]. Lactic acid exists in two opti-
cal isomeric forms, L-lactate and D-lactate. Additionally, the 
condition of lactic acidosis has been divided into two catego-
ries, type A and type B. L-lactate is the only form produced in 
human metabolism, which is also most commonly measured 
in the laboratory. Excess L-lactate represents tissue hypop-
erfusion. Conversely, D-lactate is produced by bacteria with 
the ability to produce it from carbohydrates. It can accumulate 
in patients suffering from short-gut syndrome due to gastric 
bypass or small-bowel resections [3]. The category of type A 
lactic acidosis is defined by the disturbances related to tissue 
hypoperfusion, whereas type B lactic acidosis is defined by 
preexisting conditions like alcoholism, kidney or liver failure, 
and malignancies. Drug-induced disorders are also included 
within the type B realm. There is a well-known list of medi-
cations that cause lactic acidosis, most noticeably nucleoside 
reverse transcriptase inhibitors and biguanides [3, 4]. Rarely, 
linezolid, part of the oxazolidinone class of antimicrobials, 
has been linked to fatal lactic acidosis [1, 2]. Linezolid was 
FDA approved in 2000 for use in treating methicillin-resistant 
Staphylococcus aureus (MRSA), vancomycin-resistant E. 
fecalis infections, and mycobacterial infections as a second-
line therapy. Linezolid is a bacteriostatic antimicrobial that 
works by binding to 23S ribosomal RNA residues of the 50S 
large subunit on bacterial ribosomes, thereby inhibiting bacte-
rial protein synthesis [3]. The side effect of linezolid leading 
to lactic acidosis is rare, < 1%, and the mechanism involves 
disruption of several mitochondrial functions [1-43]. Although 
lactic acidosis as an adverse drug reaction of linezolid is a 
well-recognized and documented clinical entity, the occur-
rence of such mimicking an acute intracranial bleed has not 
heretofore been reported to our knowledge. The following case 
is presented as an example of such an occurrence.

Case Report

A 67-year-old woman with a past medical history significant 
for hypertension, dyslipidemia, and bilateral avascular necro-
sis of the femoral head presented to the emergency department 

Manuscript accepted for publication August 08, 2016

aDepartment of Internal Medicine, AMITA Health Adventist Medical Center, 
Hinsdale, 911 N Elm St #102, Hinsdale, IL 60521; University of Medicine and 
Health Sciences, New York, NY, USA
bDepartment of Internal Medicine, Advocate Christ Medical Center, 4440 W 
95th Street, Oak Lawn, IL 60453, USA
cAMITA Health Adventist Medical System, Bolingbrook, Glen Oaks, Hins-
dale, La Grange, 911 N Elm St #102, Hinsdale, IL 60521, USA
dCorresponding Author: Nichole Suzzanne Zuccarini, Department of Internal 
Medicine, AMITA Health Adventist Medical Center, Hinsdale, 911 N Elm St 
#102, Hinsdale, IL 60521; University of Medicine and Health Sciences, New 
York, NY, USA. Email: nzuccarini@umhs-sk.net

doi: http://dx.doi.org/10.14740/jocmr2687w



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org754

Lactic Acidosis Induced by Linezolid J Clin Med Res. 2016;8(10):753-756

for syncope. Her husband explained that she was attempting 
to use the toilet in the morning, passed out, and hit her head. 
Patient was noted to be extremely lethargic and vomiting upon 
examination. The head CT did not demonstrate any bleeding or 
mass effect. However, the lab results were significant for high 
lactic acid (9.4), thrombocytopenia, anemia, hyponatremia, 
and hypokalemia. Immediate volume resuscitation was started 
with sodium chloride 0.9% and potassium chloride additive. 
Her second set of laboratory values still demonstrated lactic 
acidosis, but now with slightly improved electrolytes. Unques-
tionably, a deeper look into the patient’s history was needed. 
Her husband mentioned she had a left total hip replacement ap-
proximately 3 months earlier, but was unable to provide many 
details. Consequently, her medical records were obtained and 
reviewed thoroughly. The team identified her left total hip re-
placement was complicated by a post-operative MRSA infec-
tion. A peripherally inserted central catheter line was placed 
and she received 6 weeks of intravenous vancomycin therapy. 
Then, she was weaned off and switched to oral linezolid for 
another 6 weeks. Based on those key findings, the linezolid 
was immediately discontinued. In under 6 h, her lactic acid 
levels dropped by half. During rounds the next morning, she 
reported no nausea or vomiting, had increased strength and 
requested a bowl of cereal. Her electrolytes and lactic acid 
slowly normalized and she was discharged home. Based upon 
these significant events, linezolid was officially documented as 
an adverse reaction in her chart.

Discussion

The clinical condition presented above likely was an adverse 
drug reaction due to the chronological association with lin-
ezolid use, improvement of patient condition after discontinu-
ation of the drug, and lack of an alternative explanation [43]. 
One could argue that she presented with anemia, which could 
have created a low oxygen state in the tissues, causing lactic 
acidosis and her symptom profile. However, this is unlikely 
because when linezolid was discontinued, her lactic acid lev-
els and symptoms improved even though her anemia was still 
present. Other arguments could be that she might have been 
taking other medications, had underlying undiagnosed diabe-
tes, or been ingesting ethanol, which might have contributed 
to her lactic acidosis. But, her glucose was normal, ethanol 
and toxicology screens were negative and none of the other 
medications she received were known to cause lactic acidosis. 
Additionally, her kidney and liver function was in question as 
a possible cause for lactic acidosis at first, but quickly proved 
to be functioning normally based on repeated laboratory val-
ues.

Several recent publications demonstrated linezolid causes 
lactic acidosis by disrupting crucial mitochondrial functions 
[1-43]. For example, skeletal muscle at autopsy was sampled 
from a 64-year-old man who died in the ICU with suspected 
linezolid-induced lactic acidosis. The case report substantiated 
lactic acidosis developed in the skeletal muscle sample during 
continuous infusion of linezolid, while oxygen consumption 
and oxygen extraction were diminishing. Also, electron trans-

port chain complexes I, III, and IV, encoded by nuclear and mi-
tochondrial DNA, demonstrated low activity, but complex II, 
which is encoded by nuclear DNA only, had normal functional-
ity. And, there was a reduction in compensatory mitochondrial 
biogenesis and adaptive unfolded protein response. The study 
concluded that linezolid-induced lactic acidosis demonstrated 
reduced oxygen consumption and extraction, effecting mito-
chondrial protein translation, mitochondrial biogenesis and 
unfolded protein response [1]. Polymorphisms of mitochon-
drial DNA have also been hypothesized to increase the suscep-
tibility of certain individuals to the toxic effects of linezolid 
[36, 41]. Moreover, decreased activity of the mitochondrial 
respiratory complex IV was revealed via measurements in pe-
ripheral mononuclear cells from three patients who developed 
lactic acidosis while receiving linezolid therapy [42]. Remark-
ably, discontinuation of linezolid has uniformly demonstrated 
sufficient resolution of lactic acidosis midst patients who sur-
vived the event. If more acute treatment measures need to be 
taken, dialysis and administration of electron transport chain 
cofactors have been minimally successful [41, 37].

The woman in this case presented with syncope, a trau-
matic fall, and symptoms resembling an intracranial bleed or 
mass. Additional factors that could mislead clinicians towards 
that diagnosis were compounded due to her history of dys-
lipidemia and hypertension. The only presenting contradic-
tory evidence was elevated lactic acid and minor electrolyte 
imbalances. Nonetheless, the turning point for this patient 
occurred after gaining knowledge from her prior medical re-
cords. A high index of suspicion leading to learning about her 
total hip replacement and MRSA complications helped save 
her life. Furthermore, it is essential clinicians are aware that 
linezolid can cause lactic acidosis, and be mindful that adverse 
drug reactions often mimic common diseases. If it is not rec-
ognized early, ominous clinical consequences may occur. In 
conclusion, linezolid should be suspected and included in the 
differential diagnosis if lactic acidosis exists with an uncom-
mon clinical picture.
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